Abstract Myomectomy is a common laparoscopic procedure and is often used in patients with infertility, bleeding disorders and other symptoms caused by leiomyomas. We present a case series report based on a retrospective audit conducted from January 2001 up to December 2006 in our department. From 451 patients laparoscopically operated for leiomyomas, we identified only 59 patients operated due to infertility reasons. We report the post-operative rates of pregnancy and mode of delivery after a median followup of 40 months post-operatively. Laparoscopic technique and obstetrical outcome is discussed with recent literature review. The average number of removed fibroids was 2. The mean weight of the leiomyomas was 94.3 g. The cavum uteri was opened in eight patients. Overall, 42 out of 59 women delivered 51 live newborn babies, yielding a post-operative success rate of 71%. The miscarriage rate post-operatively was 8 out of 60 pregnancies (13%). In patients with leiomyomas identified as infertility cofactor, laparoscopic management is a convincing therapeutic approach. In our experience, conception rate was 71%, and complications during pregnancy were limited to 4% of the patients. Risk of uterine rupture during labour was present in 4% of the cases, implying that mode of delivery should always be discussed with the patient.
Background
The most common uterine tumours are leiomyomas [1] . The prevalence in fertile women is described to be between 20% and 40% [2, 3] and depends on their age and ethnic origin. Although most of the leiomyomas are asymptomatic, variable symptoms due to their location and size have been described from dysmenorrhoea, menorrhagia, to chronic pelvic pains and in some cases infertility.
Medical management of symptomatic leiomyomas have been vastly described such as the use of GnRHAnalogues [2, 3] , and during their use pregnancy is not an option. Prolonged use increases significantly the risk of osteoporosis [4] , and therefore, long-term use is not recommended. The use of medical treatment reduces the volume of the fibroids, and therefore less blood loss was described [2, 3, 6] . Conservative management can be appropriate in certain cases when there is no significant patient morbidity in comparison with the risks and complication from a myomectomy.
Infertility is related with the presence of leiomyomas; therefore, conservative surgical management is needed to preserve fertility function post myomectomy. For conservative surgical management, different techniques have been proposed such as myomectomy, myomembolization, focused ultrasound technique [5] and cryomyolysis [6] . Myomectomies can be performed via open approach (laparotomy) or endoscopic approach (hysteroscopy or laparoscopically) [7, 8] . Fertility function post myomectomy is difficult to assess, and very heterogeneous data have been published regarding pregnancy rates [7] [8] [9] [10] . In case of successful pregnancy, there are reports showing increased complication rates of uterine rupture during labour especially after laparoscopic myomectomy [9, 10] . Other studies could not confirm these findings [11, 12] . In view of the small number of case series regarding laparoscopic myomectomy and pregnancy rates, we have undertaken a retrospective audit of 59 consecutive cases for the treatment of infertility where the laparoscopic myomectomy was performed using single knots in one layer closure in order to assess the post-operative pregnancy rates.
Methods
We have identified retrospectively all laparoscopic myomectomies that have been submitted to our hospital from January 2001 to December 2006. Four hundred and fifty-one patients had benefited from laparoscopic myomectomy. From this group of patients, only 65 were nulliparous and had been presented with infertility problems. All operations were performed in our university hospital by three experienced laparoscopic surgeons. During this period, Laparoscopic myomectomy was performed in 451 patients. Basic principles of our techniques were respecting as much as possible the uterine anatomy (avoidance of any unnecessary trauma) without excessive bipolar coagulation and reconstitution of the uterine anatomy using single-layer closure technique with interrupted single stitches of absorbable 0 Vicryl sutures. Regarding the laparoscopic access, at least three trocars were used for the operative myomectomy, and all suture knots were made intracorporeally.
The leiomyomas were laparoscopically retrieved after the use of morcellator. In every patient, a blue dye test was done at the end of the operation in order to assess if the uterine cavity was opened or not and if the fallopian tubes were patent.
The audit was limited to the period for which detailed data were available from the existent patient files. All patients with infertility had median follow-up after laparoscopic myomectomy of 40 months (range, 60-94 months). All patients were followed up using a questionnaire.
We have sent to all 65 patients a questionnaire asking about their pregnancy outcome after the operation in our department.
Findings
From the 65 patients with infertility, a follow-up was possible for only 59 patients.
At the time of the myomectomy, the mean age of the patients was 34.5 (range, 25-37 years). The mean weight of the removed leiomyomas was 94.3 g (0.5 g-800 g).
The average number of leiomyomas per patient was 2 (range, 4-13 fibroids). The median operative time was 68 min (range, 45-212 min). Intramural leiomyomas were found in all patients, and during the myomectomy the endometrial cavity was disrupted only in 8 of the 59 patients. All procedures were successfully managed laparoscopically with no conversion to laparotomy. The conception rate after the myomectomy was 78% in total. Forty-six patients of the 59 got pregnant post-operatively with a total of 60 pregnancies (35 got pregnant one time, eight patients got pregnant two times, and three patients got pregnant three times). The miscarriage rate post-operatively was 8 out of 60 pregnancies (13%). In one patient, an ectopic pregnancy was diagnosed. Overall, 42 out of 59 women delivered 51 live newborn babies, yielding a postoperative success rate of 71%.
A vaginal delivery was achieved in 32 deliveries (62.7%). In ten (19.5%) deliveries, elective Caesarian sections were performed. This decision was taken by the responsible obstetrician as precaution from possible uterine rupture during labour. In five deliveries, an elective Caesarian section was performed due to maternal request (9.8%). In the remaining four cases, an emergency Caesarean section was necessary. Two crash Caesarean sections were performed due to rupture of the uterus (4%) and two emergency Caesarean sections due to abnormal cardiotogographic monitoring (4%).
Discussion
The overall incidence of uterine rupture during delivery is about 0.05% [13] . Thirteen percent of these uterine ruptures occur in the unscarred uterus. An increased risk of rupture or dehiscence of the uterus during pregnancy and labour is seen in patients after any surgical procedure involving the uterus. The risk of uterine rupture after a Caesarean section is described to be up to 1.5% [14] [15] [16] [17] . A history of multiple Caesarean deliveries seems not to be associated with an increased rate of uterine rupture in women attempting vaginal birth compared with those with a single prior operation. All 59 patients were nulliparous and have been diagnosed as infertile because of leiomyomas. During the laparoscopic procedure, single-layer closure technique was used with interrupted single stitches of absorbable 0 Vicryl. There were no intra-or post-operative complications. There were no tubal obstructions. In all 59 patients, the fallopian tubes were patent, and in eight (13.5%) patients, the uterine cavity was opened.
The incidence of scar rupture following open myomectomy was described to be as high as 5.3% [16] . Our investigation showed a comparable result for the laparoscopic approach. In our patients, an emergency Caesarean section was necessary for uterine rupture in 4% (two cases).
We believe that in the two cases of uterine rupture during labour, neither the location nor the fibroid volume represented an important factor in predicting the rupture; rather, they have in common the opening of the uterine cavity. Yet, in both cases, the location of the leiomyomas and the scar was am fundus uteri, and the rupture during labour was on the low uterine segment, far away from the scar of the myomectomy. We suppose that the rupture is more a multifactorial result rather than a direct consequence of the myomectomy. However, the most important finding of our study is a post-operative live birth rate of 71% and vaginal delivery of 62.7% in a median follow-up period of 40 months. Comparing our results with similar studies [7, 11, 12] , we have the highest live birth rate of 71% and the lowest Caesarean section rate of 37.3%.
Conclusion
In infertile patients with fibroids, the laparoscopic management seems to be an adequate procedure that does not decrease the conception rate post-operatively. We have observed a risk for uterine rupture during labour (4%); therefore, the mode of delivery should be discussed carefully with these patients.
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